Phenotype of non-syndromic deafness associated with the mitochondrial A1555G mutation is modulated by mitochondrial RNA modifying enzymes MTO1 and GTPBP3.
Phenotypic expression of the deafness-associated mitochondrial A1555G mutation in the 12S rRNA gene is influenced by aminoglycosides and complex inheritance of nuclear-encoded modifier genes. The position of a major nuclear modifier gene has been localized to chromosome 8p23.1, but the identification of this gene has remained elusive. Recently, we identified a second modifier gene, mitochondrial transcription factor B1 (TFB1M), involved in mitochondrial rRNA modification. In the present study, we tested three genes involved in mitochondrial tRNA or rRNA modification, and two genes associated with non-syndromic deafness, for linkage and linkage disequilibrium (LD) in 214 DNA samples from Spanish, Italian, and Arab-Israeli families with maternally inherited non-syndromic hearing loss. The multipoint non-parametric linkage analysis and transmission disequilibrium test testing were done using all families combined as well as divided based on linkage to the chromosome 8 locus and ethnicity. Two genes, MTO1 and GTPBP3, showed strongly suggestive linkage and significant LD results. Since both genes, as well as TFB1M, are involved in the process of mitochondrial RNA modification, it appears that the modification of mitochondrial RNA is an important regulatory pathway in the phenotypic expression of the deafness-associated mitochondrial A1555G mutation. This conclusion was supported by comparing linkage results of simulated genotypes with actual results for the four genes involved in mitochondrial RNA modification.